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and is a compound. Ammonia is a compound of one nitrogen with three hydrogen atoms; sulphuric acid of two hydrogen, one sulphur, and four oxygen atoms, and so on. Organic substances are invariably compounds, in which there is always at least one carbon atom present. All forms of matter, therefore, solid, liquid, and gaseous, are built up out of the ninety-two different kinds of atoms. Substances are different because their molecules are different; and molecules are different because they contain different numbers of atoms, different kinds of atoms, and because the atoms occupy different relative positions within the molecule.
We have now to look more closely at the atoms themselves, and ascertain some idea of their properties and dimensions. In the first place, it is clear that the bond ot union which holds them together in the molecule must be extraordinarily powerful. It has already been mentioned that the molecule of hydrogen is spinning on its axis at the rate of five billion times a second. This involves a vast disruptive tendency on the atoms, owing to the centrifugal force which acts powerfully towards driving them asunder. To resist this centrifugal force, the tenacity of the bond between them must be at least a thousand times greater than that of steel; in some cases the stress required to separate them would be many tons to the square inch. The diameter of the atom is of the same order as that already named for hydrogen molecules. A molecule consisting of two atoms may possibly be regarded as something like a dumb-bell, except that in the case of atoms the connecting link is not material, but represented by their vast cohesive force. An important difference between atoms, as already stated, is that of their weight. The lightest atom is the hydrogen atom. We have already observed that the weight of the nitrogen molecule is of the order of one quad-rillionth of an ounce. Since there are two atoms in the nitrogen molecule, the weight of the nitrogen atom would be just half this quantity. The weight of the hydrogen